Systematic quality evaluation of Peiyuan Tongnao capsule by offline two-dimensional liquid chromatography/quadrupole-Orbitrap mass spectrometry and adjusted parallel reaction monitoring of quality markers.
Peiyuan Tongnao capsule (PTC) is a prescription medicine of traditional Chinese medicine with the effects of "nourishing the kidney," "replenishing essence," "extinguishing wind," and "opening the meridian". PTC is also widely used in clinic for the treatment of stroke and chronic cerebral circulation insufficiency. However, the quality control studies of PTC are hitherto quite limited. Here, we aim to fully utilize an advanced chromatography-mass spectrometry hyphenation technique to qualitatively and quantitatively evaluate the quality of PTC. Firstly, a two-dimensional liquid chromatography/quadrupole-Orbitrap mass spectrometry (2D-LC/Q-Orbitrap-MS) approach was established for multicomponent characterization. An offline 2D-LC system fitted with an Xbridge Amide column and an HSS T3 column showed an orthogonality of 0.63 and a theoretical peak capacity of 6930. Eleven fractions of PTC, after hydrophilic interaction chromatography (first dimension), were further analyzed by reversed-phase ultrahigh-performance liquid chromatography/Q-Orbitrap-MS (UHPLC/Q-Orbitrap-MS, second dimension) using a rapid negative/positive switching mode. Consequently, 178 compounds were separated, 96 of which were identified or tentatively characterized. Secondly, co-condition fingerprint analysis of seven constituted herbal medicines of PTC was performed to unveil ten active ingredients (citric acid, rehmannioside D, echinacoside, paeoniflorin, verbascoside, liquiritin, 2,3,5,4'-tetrahydroxystilbene-2-O-β-D-glucoside, cinnamic aldehyde, glycyrrhizic acid, and emodin) as the quality markers of PTC. Thirdly, a UHPLC/PRMad (adjusted parallel reaction monitoring) method was established and validated to quantify the ten marker compounds in 14 batches of PTC. To the best of our knowledge, this is the first study to report comprehensive multicomponent characterization, authentication, and quality evaluation of PTC, which could be used to lay the foundation for quality control, biological efficacy research, and further development. Graphical abstract.